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 ABSTRACT 
 
This study is to design the manual breast pump with an ergonomics approach. 
The problem statement of the study is to solve the musculoskeletal problems among 
mothers especially those who feed their babies using the manual breast pump. 
Meanwhile, the objectives for this study is to design a manual breast pump with an 
ergonomics approach using the Solidwork and to analyze the designed manual breast 
pump using the manual calculation. The methodology for this project used the survey 
instrument which is questionnaires and the software for the design stage. Result is the 
chapter where the analysis of the questionnaires that were distributed to the respondents. 
It is also included the analysis of the main part using the manual calculation. Lastly, it 
recovers the conclusion for the project. The study hopefully can help the future 
researcher in order to create and develop the new design for the manual breast pump. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ABSTRAK 
 
Tujuan projek ini adalah untuk merekacipta breast pump manual dengan 
menggunakan kaedah ergonomik. Pernyataan masalah untuk projek ini adalah untuk 
menyelesaikan masalah otot atau  musculoskeletal disorders terutamanya dikalangan 
ibu yang menggunakan breast pump manual untuk memberi susu kepada anak mereka. 
Selain itu, objektif utama projek ini adalah untuk merekacipta breast pump manual 
mengikut aspek ergonomik mengunakan Solidwork dan menganalisis menggunakan 
kira-kira manual. Kaedah untuk projek ini menggunakan peralatan untuk tinjauan iaitu 
soalan kaji selidik dan perisian untuk merekacipta. Hasil ialah bab di mana penganalisis 
soalan kaji selidik ditunjukkan setelah soalan kaji selidik diagihkan kepada ibu-ibu. Ia 
juga termasuk dengan kira-kira menggunakan rumus yang disediakan.  Akhir sekali 
adalah kesimpulan untuk projek ini. Tesis ini diharap dapat membantu penyelidik lain di 
masa akan datang dalam merekacipta dan meningkatkan penggunaan breast pump 
manual. 
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CHAPTER 1 
 
 
INTRODUCTION AND GENERAL INFORMATION 
 
 
1.1 INTRODUCTION 
 
Nowadays, most of the mothers have to breast feed their babies anytime, 
anywhere and whenever they go travel. In this important situation, they had to choose 
the most suitable breast pump in order to make sure they still can give the best and 
proper care to their children. Breast milk is ultimately the best source of nutrition for 
newborns. It is also prepares the best immune‟s system to protect against viruses and 
bacteria.
 
But breast-feeding isn‟t always a smooth and easy process (Bregram T, Fride 
E. and Kirkam TC.,2005). 
 
In order to choose the best breast pump, they have to consider several criteria 
such as in ergonomic ways, whether it is comfortable, easy to use, or the price. A breast 
pump is indispensable in several number of scenarios such as you want to continue 
breast-feeding but have to return to work, need to formula-feed your baby temporarily 
for medical reasons but want to resume breast-feeding when you get the permission 
from your doctor, or even the need to occasionally miss a feeding because you're 
traveling or be far away from your baby. A breast pump allows you to store milk in 
bottles or storage bags for later, then bottle-feed it to your baby or mix a little in cereal 
when he or she reaches the "solid" food stage. Mothers can refrigerate breast milk safely 
for five to seven days, or freeze it for up to a year ((Bregram T, Fride E. and Kirkam 
TC.,2005). 
 
Most of the breast pumps were designed to satisfy the needed and the most 
important, the health of mothers. In order to avoid the musculoskeletal disorder 
problems (MSD), the project is created on designing the manual breast pump in 
 ergonomics way. The MSD problem is a condition where a part of musculoskeletal 
system is injured over time. The disorder occur when a body part is continually use to 
work hard, stretch farther, impact more directly or otherwise functions at a greater level 
then it is suppose to. The immediate impact may be minute, but when it occurs 
repeatedly the constant trauma cause damage. These conditions are often focused on a 
joint and affect the muscle and bone. However other areas can be strained and their 
response to that trauma may be an injury (Spence, 1990). 
 
In this project, it is mainly focusing on breast pump that will be designed 
considering the ergonomics criteria. Several aspects are considered such as the safety, 
the comfort when use, the handling method, productivity or performance of the product 
(International Ergonomics Association, 2008).  
 
1.2 PROJECT OBJECTIVES 
 
There are several objectives that have to be achieved in this project: 
 
(i) To design a manual breast pump with ergonomics approach using Solidworks™. 
(ii) To analyze the designed manual breast pump using manual calculation.  
 
1.3 PROJECT SCOPES 
 
The developed manual breast pump is only on preliminary stage and only 
theoretical data will be considered in developing the product. 
 
1.4 PROBLEM STATEMENTS 
 
This project is to solve the musculoskeletal problems among mothers especially 
those who breast feed their babies using the manual breast pump.  Currently, there are 
very few studies have been done for such a function.  We are going to produce a manual 
breast pump that will adapt the ergonomics criteria.  In order to achieve this main goal, 
we are going to tackle some of the problems associated with the musculoskeletal 
disorders.  
  
1.5 THESIS ORGANIZATION 
 
This thesis will be divided into five chapters. First chapter, which is introduction 
to the thesis, is a briefing about the project‟s idea and the information about the breast 
pump. It also included the major concern of the project that is ergonomics which will be 
applied in the design process of the breast pump. There will also include the problem 
statement, scopes of the project, and objectives included. 
 
Second chapter is for the literature review. This chapter will discuss about the 
history of breast pump and some information about their application in mother‟s world. 
This chapter also includes the briefing and the main idea about the ergonomics before 
we applied it in the design chapter. The details information about the project is also 
stated.  
 
The third chapter is methodology. This chapter is about the method used and the 
progress of the project. For the design process, there are several numbers of steps need 
to be completed   before achieving the goals such as, the distribution of the 
questionnaire on breast pump to the user, doing the sketching of the design, and the 
analysis of the collected data. This project used Solidwork™ in the designing process 
which is for the sketching process. The sketching process included two different parts 
which first are based on the literature review and second are based on the data that 
collected from the analysis of the distributed questionnaires. After the final design is 
selected which are based on the data, the design then will be analyzed using the manual 
calculation. Only critical parts are analyzed in these processes which are the pump, the 
funnel, the valve cap and the tube.  
 
 Next chapter is chapter four which is for the data analysis and finding for 
questionnaire. The collected data will be analyzed and the results will be shown 
graphically or in tables. This will help readers to understand more about user‟s interest, 
opinions and recommendation regarding on the current breast pumps design. This 
information will be applied in the designing process which it can complete some of the 
part of the body such as hand, that should be considered in order to avoid the MSD. It 
 also gives some important knowledge about the common problems that users usually 
faced while using the current breast pump. This chapter also included the result from the 
survey, the drawing using Solidwork
TM
, and the analysis using manual calculation.  
 
The last chapter is for the conclusion. The problems and the recommendation are 
also stated in this chapter. It is important for the use of future study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
CHAPTER TWO 
 
 
LITERATURE REVIEW 
 
 
2.1 INTRODUCTION 
 
In this chapter, it will discuss about the findings on several topic which is 
considers important to this research. The topic is divided into three subtopics which are 
breast pump, musculoskeletal disorders and ergonomics. The research then is 
summarized according to the definition, the history, the previous findings or 
information. The information and the review are taken from the journals, books, and 
information from the websites. 
 
2.2 BREAST PUMP 
 
This subchapter is about the study on the previous types of currently manual 
breast pump. What is meant by breast pump? Is it a tool which helps mothers to suck 
the milk from their breasts because of some problems using natural way? Or is it a tool 
that can help you to store the milk during the travelling? Breast pump is designed to 
apply vacuum to the nipple and areola to draw them into the tunnel of the breast shield 
also called funnel or flange in the same way that a baby draws the areola into his mouth. 
If the breast shield is an appropriate size, the angle at the entrance of the tunnel will 
apply gentle pressure at the same area on the areola where the baby's gums apply 
pressure to suckle and remove milk. Therefore, it is imperative that the nipple and 
areola move in and out of the shield freely, without touching the sides of the funnel. A 
breast pump does not work in isolation but it works in conjunction with the milk 
ejection reflex (E. Jones and Spencer, 2007).
 
Expressing milk has different meanings for 
each mother. Some see it as a way to continue providing breastmilk in their absence, 
especially in families with a history of allergies. Some mothers prefer to express milk 
by hand because they obtain  
 
 as much milk in as quick a time as they do when using a pump. Other mothers view 
pumping as part of a reaction that is reinforced every 2 to 3 hours when they must use a 
pump in the absence of a baby at breast.
 
 
 
There are several manual breast pumps that exist rely on differing mechanisms 
to generate suction. Due to the research on several books, the types of the manual breast 
pumps are shown in the table 2.1 below. 
 
Table 2.1 Types of Manual Breast Pump 
 
TYPES DESCRIPTION 
 
1) Rubber bulb models (Fewtrell M et al., 
2001) 
 Squeezing and releasing a rubber bulb 
generates a vacuum. 
 Rubber bulb is attached directly to the 
collection container.
 
 
 Some manufacturers separated the bulb 
from the collection container by modifying 
the angle at which it is attached so the 
pump or by adding a length of tubing – this 
modifications were thought to reduce the 
high potential for bacterial contamination 
of the bulb caused by the easy backflow of 
milk.
 
 
 Vacuum control on these pumps is 
extremely difficult – increasing the nipple 
pain and damage.
 
 
 Pressure – type bulb –vacuum control is 
left to chance.  
 Inexpensive, collect only about one half 
ounce of milk, must be emptied frequently.  
 Mothers complain of nipple pain during 
pumping and low milk yields.  
  
 
 
 
 
 
 
 
 
 Table 2.1 Continues 
 
2) Cylinder – Pumps Models (Arnold 
LDW., 1999) 
 The outer cylinder generates vacuum as 
it is pulled away from the body.  
 The inner cylinder with the flange is 
placed against the breast; a gasket at the 
other end helps form a seal with the 
edge of the outer cylinder.Gasket may 
need to be replaced occasionally if they 
dry out, or lose their ability to form a 
seal. 
 Can harbor bacteria and must be 
removed during cleaning, contrary to 
some user instructions. 
 When placing the gasket back on the 
cylinder, roll it back and forth over the 
cylinder to help restore the shape. 
 Some pumps come with extra gaskets. 
 Small plastic or silicone inserts can be 
placed in the inner opening to custom fit 
the pump to the breast.  
 Silicon liners; designed to collapse 
against the breast during the suction 
phase to provide external posture. 
 This type is lightweight, not too 
expensive, easily cleaned. 
 
3) Squeeze – Handle Models (Grob – 
Wargo S et al, 1996) 
 Typically used for occasional pumping and 
are a type that can be used when no 
electricity is available.  
 Easily cleaned but their operation may 
present difficulties for women with hand 
or arm problems, such as arthritis.  
 The hand and wrist can tire easily with 
repeated use.  
 
 
 In the nutshell, we can summarize that the manual breast pumps are easy to find 
and inexpensive. These pumps are typically used in the short–term or occasionally. 
Some of the benefits that listed down by Women‟s Health Care are they are typically 
silent and thus more discreet than an electric, which can be quite noisy at times. They 
also allow you to control the intensity of suction to mimic your baby‟s sucking more 
closely. In addition, they can suit one of ergonomics criteria which they are extremely 
lightweight and portable. They cost a fraction of what some more elaborate electric 
models do. But, if they are not designed according to suitable criteria or techniques, 
 they maybe give some disadvantages that will lead to diseases or MSD. The hand and 
wrist can tire easily with repeated use. Some problems that can occur from the repeated 
use are one of Musculoskeletal Disorders (MSD). In this project, the problems that 
mothers have to face during using the pumps should be considered for the comfort use. 
The parts maybe related to this project are the hand, the wrist and the arm. The MSD 
description and information will be explained more in the next subchapter. 
 
2.3 MUSCULOSKLETAL DISORDERS 
 
This second of subchapter explains about the study on the related 
Musculoskeletal Disorders (MSD) that occurs due to the repeated use. Through the 
research, there are several studies about the problems that occur during using the 
working tools as it is not in ergonomics way. The definition of the MSD according to 
Spence, S. (1990), an injury that affects the bones, muscles, or other related tissues of 
the body joints.  
 
The MSD is divided into two categories which are:  
 
(i) Conditions caused by trauma, such as a slip or fall resulting in, for example, 
a strained back, bruised leg, or sprained ankle; 
(ii) Conditions due to exposure to a repeated, a chronic, type of physical 
activity, resulting in, for example, soreness from inflamed tendons or 
ligaments. 
 There are parts of body that will be considered and related to my project which 
are the hand, the wrist, the elbow and the backrest. The fingers of the hand are referred 
to by name that is starting with the thumb, then the index, middle, ring and little fingers. 
The ranges of movement at the complex joints in the fingers at the wrist vary greatly 
between individuals and generally reduce with age and onset of arthritic disease. 
Brumfield and Champoux (1984) found that daily activities such as eating, reading and 
making a telephone call can be accomplished with motions of the wrist between 5° 
